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The article on "Metamictic disintegration of the zircon group of minerals," byE. E. Kostyleva is one of the articles in the memorial volume dedicated to A. E. Fersman (1883-19^5) by his pupils, friends, and coworkers. It appeared in a book entitled, "Voprosy mineralogii geokhimii i petrografii," published by the USSR Academy of Science, Moscow, 19^6.
The translation was made in 1951 for Miss Jewell Glass of the Geological Survey who at the time was studying metamict zircons from San Bernardino County, California.
As the problem of metamictization and related phenomena are evoking such widespread interest at present, it was decided to make available in English this contribution to the problem of metamictic disintegration, especially with its original interpretations of the role of water in crystal structures.
Every effort has been made to insure the accuracy of the translation, but the responsibility for the accuracy of the data and the conclusions is the author's and does not belong to the Geological Survey nor to the translator. The data on the study of the metamictic state of zircon group of minerals which provide new material for explaining the basic principles of the process itself and establishing the causes of its rise are given below.
Zircon, because of the simplicity of its composition, its formula, and its wide distribution is a very convenient mineral for the study of this process Both types of process are described in detail below.
I* Ceylon zircon pebbles derived from a rare-earth pegmatite in the area of the City Balongoda I/ were used as material for study. A comparison with the volume of the unit cell of ZrSi04 (a2c = 2^2 .27 A),
i.e., the volume of the crystal on complete disintegration, must increase 296 in the ratio of ~j = 1.27, whereas the specific gravity should become lower in the same ratio,
The heating curve at 920 shows a sharp exothermic bend produced by the evolution of energy during the transformation of the mineral from the amorphous into the crystalline state ( fig. l) . (a) The simplicity of its composition, approaching the theoretical formula of zircon; absence of the isomorphic admixtures in the lattice (with the exception of U).
(b) The absence of -water in the products of the disintegration i.e., the metamictic disintegration is unaccompanied by the adsorption of water.
(c) The process proceeding to complete disintegration into the initial oxides, -which do not regenerate on heating up to 1,000.
The described type of change definitely shows that the fundamental cause of the metamictic state of minerals is due to radiation from uranium present in the lattice. Tumilovich in the laboratory of the Geological Institute, is given in The results of the study of the metamictic disintegration of zircon group of minerals discussed above may be summarized as follows:
1. Metamictic disintegration is the result of distortion din the lattice bonds produced by a-radiation of radioactive substances present in the mineral lattice.
2. Metamictic disintegration is not always accompanied by entry of water. In a zircon with composition closely approximating the theoretical composition metamictic disintegration proceeds without adsorption of water.
3» Metamictic alteration may lead to complete disintegration of the mineral into oxides.
. In minerals with complex composition greatly differing from the theoretical formula of zircon large amounts of water are found. Part of this water which is removed at high, temperature enters into the lattice of the mineral. This type of metamictic disintegration requires further
